Abstract: Shame has clear biological roots and its precise form of expression affects social cohesion and cultural characteristics. Here we explore the relative importance between shame and guilt by using Google Translate to produce translation for the words shame, guilt, pain, embarrassment and fear to the 64 languages covered. We also explore the meanings of these concepts among the Yanomami, a horticulturist huntergatherer tribe in the Orinoquia. Results show that societies previously described as "guilt societies" have more words for guilt than for shame, but the large majority, including the societies previously described as "shame societies", have more words for shame than for guilt. Results are consistent with evolutionary models of shame which predict a wide scatter in the relative importance between guilt and shame, suggesting that cultural evolution of shame has continued the work of biological evolution, and that neither provides a strong adaptive advantage to either shame or guilt. We propose that the study of shame will improve our understanding of the interaction between biological and cultural evolution in the evolution of cognition and emotions.
Introduction
Psychologists base their research on proving theories. In natural sciences, when very little is known about the subject of study, exploratory research is preferred. As knowledge about the evolutionary origin of shame and guilt is very poor, we decided to explore some basic assumption about the existence of adaptive forces, be they biological or cultural in origin, which might have selected for a balance between the feelings of shame and guilt.
The emotion of shame:
Shame has been related to emotions and cognition and extensively studied in different contexts (11, 25 , for example). The roots of the word shame are thought to derive from an older word meaning "to cover". The emotion of shame has clear physiological consequences. Its facial and corporal expression is a human universal, as was recognized already by Darwin (5) . Looking away, reddening of the face, sinking the head, obstructing direct view, hiding the face and downing the eyelids, are the unequivocal expressions signaling shame. Shame might be an emotion specific to humans, as no clear description of it is known for animals. Behaviors in animals that share some aspects of shame include submission, both in interactions between adultoffspring and in other social contexts, and cryptic expressions of fear that are an attempt to hide when in presence of stronger rivals or potential predators. On the other hand, shame has been postulated as a cement of human societies upon which they can build and expand. Classical Greek philosophers, such as Aristotle, explicitly mention shame as a key element in building society.
Guilt is the emotion of being responsible for the commission of an offense, however, it seems to be distinct from shame. Guilt says "what I did was not good", whereas shame says "I am no good" (2) . For Benedict (1) , shame is a violation of cultural or social values, while guilt feelings arise from violations of one's internal values. As proposed by Wikipedia, reflecting more popular notions of these concepts, "in a shame society the primary device for gaining control over children and maintaining social order is the inculcation of shame and the complementary threat of ostracism". In contrast, in guilt societies control is maintained by creating and continually reinforcing the feeling of guilt (and the expectation of punishment now or in the hereafter) for certain condemned behaviors (1, 7, 9) . Cultural differences between shame and guilt show both a high degree of universality of differential emotion patterning, and important cultural differences in emotion elicitation, regulation, symbolic representation, and social sharing (38) . Shame and guilt have often been used as a classifier for cultures.
The emotion of shame has suffered both biological and cultural evolution.
Although the mechanisms upon which both types of evolution are based on differ widely, its dynamics seem to be very similar (23, 30) . A deeper understanding of shame can serve as an empirical test of the relation between cultural and biological evolution.
Cultural evolution could continue the work of biological evolution, if the adaptive advantages of shame are maintained over time; or both types of evolution might drive the behavioral-cultural system to different outcomes, if the adaptive advantages of shame differ in different cultures.
The biological view of shame:
Ethologically, shame is related to unconscious physiological reactions and therefore can be viewed as an honest signal regulating social interactions, where the benefits to society is the identification of trustworthy individuals and the benefit to the individual is reducing or avoiding social punishment when transgressing a social norm.
The uncontrollable trigger of shame signals makes it an honest signal trait which serves to regulate compliance with social norms. In economy, reliable "public information" has to be readily apparent, which seems to be the case for shame. Unobservable emotions such as guilt may be of value to the receiver but constitutes in economy "private information". Thus, in economic and biological terms, adaptive pressures acting upon the evolution of shame differ from those acting on that of guilt.
Shame has evolutionary advantages to both individual and society, but the lack of shame also has evolutionary advantages as it allows cheating and thus benefiting from public goods without paying the costs of its build up. These divergent adaptive forces have an interesting effect on the evolutionary dynamics of shame. Computer simulations of virtual societies formed by agents who can cooperate synergistically, mutualistically or egoistically showed that genes or memes coding for shame will always evolve and eventually displace genes or memes coding for shamelessness, but the opposite will also happen. The outcome of computer simulations is a dynamic unstable equilibrium between both strategies, producing as a result chaotic-like dynamics with spells of stable shameful populations followed by spells of shameless populations (21) . These results thus predict variable levels of shame among distinct populations.
If the adaptive forces leading humans to evolve a common expression of shame are the same as those favoring shame in contemporary human societies, we should expect that all human populations will possess genes allowing for emotions and elicitors of shame but express them in different ways. If guilt is also a universal emotion, the equilibrium between the emotions of guilt and shame, should vary, irrespective of the possibility that guilt alone is an evolutionary stable or unstable emotion. If the simulations just mentioned, however, do not reflect reality, other outcomes are possible.
Adaptation seems to have selected for intermediate levels of shame among humans. Excess of shame has been associated to pathologies. For example, high levels of shame are linked to mental illness in the USA (10, 28, 37, 42) and to physiological stress (6, 13, 32) . On the other hand, a deficit of shame also relates to pathological states, as shameless individuals are prone to suffer psychopathic syndromes (3, 18, 33) .
Shame in different cultures:
Dodds (7) coined the distinction between guilt and shame cultures and postulated that in Greek cultural history, shame as a social value was displaced, at least in part, by guilt in guiding moral behavior. Hiebert (15) differentiates between guilt and shame societies as follows: "Guilt is a feeling that arises when we violate the absolute standards of morality within us, when we violate our conscience. A person may suffer from guilt although no one else knows of his or her misdeed; this feeling of guilt is relieved by confessing the misdeed and making restitution. True guilt cultures rely on an internalized conviction of sin as the enforcer of good behavior, not, as shame cultures do, on external sanctions. Guilt cultures emphasize punishment and forgiveness as ways of restoring the moral order; shame cultures stress self-denial and humility as ways of restoring the social order". Thus, two distinct cultures seem to exist based on distinct emphasis or importance of the relation between guilt and shame.
In their extensive review of cultural models of shame and guilt, Wong and Tsai Cross cultural studies of emotions have been reviewed before (4, 16, 26, 27, 36, 40, 41, 43, 45) , but do not focus on shame and will not be discussed further here.
Using crowd-sourcing and automated search techniques in scientific research
Comparing anthropological and linguistic studies of different cultures introduces an important amount of variations not related to the cultural differences, but depend on the focus, motivation and professional experience of the diverse researchers, Thus, these studies are not appropriate for our aim here. The anthropological and social studies we found are limited to a few social groups or cultures. A broad study covering a large amount of different cultures is required for our aims here. Therefore, we used an approach, based on automatic algorithms which minimize subjective criteria, that allows covering a large number of cultures and thus enables us to make broad inter-cultural comparisons. Thanks to the fast advance of information technology, such approaches are now possible. That is, we used the same method with the same errors to analyze with minimal effort a large set of different languages to explore conceptual relationships between shame and guilt and some related concepts. By studying the number of words used for shame, guilt, embarrassment, pain and fear, and in some cases the contexts in which these are used, we aim at gaining insight into the universality of the relationship between shame and guilt, and obtain a crude estimate of its relative importance as assed through the subtle variations in describing these feelings in each culture.
Many scholars avoid using Wikipedia or Google search tools as they consider them not to be scientifically validated and recognized methods. We believe that these modern tools have many benefits over traditional one. They are cheap to use, easily replicable, cover a very broad area of search space and are at least as reliable as traditional research methods. For example, Wikipedia is less error prone than Encyclopedia Britannica (12, 17) ; and Google Translate is as accurate as more traditional methods (35) . Here we use Google translate as a research tool, as it provides the broadest access to concepts in the largest number of languages available using the same algorithm. This does not imply that our method might commit other types of errors, but the contrast of different research efforts allows to advance science.
Methods
We wanted to assess the relative importance of the concept shame and guilt in different cultures. This can be done by counting the number of synonyms of each concept in each language and assuming that cultures that have developed more synonyms for a concept have dedicated more attention to it and thus are likely to give it more importance than other concept which have fewer or no synonyms. For example Inuit's use dozen of words for snow whereas Yanomami have none. This difference clearly reflects the relative importance of snow in each culture. Inuit's contact snow nearly all year long whereas Yanomami never see it. Using "Google Translate" we translated and noted the synonyms of the English words: shame, guilt, pain, embarrassment and fear to the 64 languages covered (Table 1) . For the data on English, Yanomami and Sanema, we translated from the Spanish words: vergüenza, culpa, dolor, pena and miedo. Google Translate, has an uneven coverage of the languages reported.
For each language, however, it is likely to have similar coverage of the concepts studied. Figure 1 show that all 64 languages studied have at least one concept related to Shame and one to Guilt and most languages have more words for Shame than for Guilt. In Figure 1 We might underestimate the overlap of the meaning of words. For example, in the case of Chinese, no overlap between the five concepts is reported using Google Translate in Figure 1 . Yet, linguistic-conceptual studies of guilt and shame revealed an important overlap between several of these concepts in Chinese (29) . The authors found, at the highest abstract level, two large distinctions of "shame state, self-focus" and "reactions to shame, other-focus." While the former describes various aspects of actual shame experience that focuses on the self, the latter focuses on consequences of and reactions to shame directed at others. Shame state with self-focus contained three further sets of meanings: 1-one's fear of losing face, 2-the feeling state after one's face has been lost, and 3-guilt. Reactions to shame with other-focus also consisted of three further sets of subcomponents at the same level: 4-disgrace, 5-shamelessness and its condemnation, and 6-embarrassment. Except for guilt, there were several sub-clusters under each of these categories.
Results

Results presented in
Our results using Google Translate show no overlap between Guilt and Shame in any of the languages studied. This is interesting in the light of the distinction made previously between Shame and Guilt societies by Wong & Tsai (45) . Although some cultures are multi-linguistic it is not difficult to match the languages analyzed with the societies reported by Wong & Tsai (45) . There seems to be a significant overlap between both ways of measuring the shame-guilt dimension. All societies that had been reported as "guilt societies" speak languages that have more words for guilt as that predicted by the regression in Figure 2 (i.e. less than 2 synonyms for shame for each synonym of guilt), i.e. Anglo-Saxon western societies; whereas the "shame societies", reported in the literature (16, 19, 39) : Japan, Persia, Arabs and China, use languages with two or more words for shame than for each synonym for guilt.
Yanomami is very different from other languages in not having clear divisions between several of the concepts studied. Yanomami´s are a very distinct amerindian hunter-gather community in the Orinoco-Amazon basin of Brazil and Venezuela, and differ from other amerindians and western cultures in that they spend more time in communal relationships so that they are focused more on society than on the individual (8) . Their knowledge of nature is more restricted than that of other communities living in the same area (14, 24) . Yanomami is the only language that uses the same word to refer to shame, pain, fear, guilt and embarrassment. We thus, studied in more depth the concept of shame among Sanema or Sanöma, one of the four dialects of Yanomami. The word most Sanema related to shame was "kili". Examples of the context when they feel "kili" are: a tiger appears in the forest; you kill somebody from another community; your daughter is going to die; everybody looks at your underwear; you are caught stealing; you soil your pants while among others; a doctor gives you an injection; you hit your wife and others find out; you are unfaithful to your husband and others find out; you are going to be hit with a machete. 
Discussion
Our study supports the use of Google Translates to compare the relative "importance" of different concepts in different cultures. Here we showed that all the 64 languages examined, have a unambiguous word for shame and guilt and sharply distinguish between them. This finding is in agreement with the view that there is a high degree of universality in the different emotional patterning and in the cultural differences in emotional elicitation of shame and guilt (38) . This universality, however, does not preclude divergence in the importance of shame in different societies. The diversity of linguistic usage for shame and guilt also suggests that the cultural evolution of shame has continued the work of biological evolution. Our results showed a wide scatter in the relative importance or dept of naming subtle differences between guilt and shame, as estimated by quantifying the number of synonyms produced by Google Translate of each concept in each language. Despite this scatter, and independent of language families, all societies or cultures that had been referred to as "shame societies" in the literature had high scores on relative frequency of words for shame/guilt, whereas those referred to as "guilt societies" had a low score in this relationship. The present study provides for testable predictions as it suggests which society should be closer to a "guilt" or "shame society", based on their language, which can be confirmed or negated with further anthropological or cultural studies. For example, Hungarian, Telugu, Bengali, Latin should be spoken in "guilt" societies; whereas Hebrew, Italian, Korean, Yiddish, Spanish and Lithuanian should be spoken in "shame societies".
Results are consistent with evolutionary models of shame which predict a wide scatter in the relative importance between guilt and shame. Neither biological nor cultural evolution provides a strong adaptive advantage to either shame or guilt. The divergence between guilt and shame societies seems to be a natural outcome of the distinct adaptive advantages of shame and guilt, as predicted from simulating shame in virtual societies (21) . These simulations showed that shame, together with pro-social punishment and social cooperation, produce fluctuating dynamics of social cooperation, achieving long periods where the populations stabilizes pro-social behavior interspersed with periods where selfish behavior predominates. Although shamelessness could in theory out-evolve shamefulness, empirical evidence suggest otherwise. There is overwhelming evidence that cooperation is often more successful in evolution than confrontation (see 20, 22, 34, 44 , for example) suggesting that shamelessness, good for confrontation, is not likely to out-evolve shamefulness which is favors cooperation.
The data presented here seems to be consistent with this view. Some societies place more importance on guilt than on shame, but the large majority does the inverse.
A few societies have a concept of shame that is indistinguishable from fear, embarrassment or guilt, whereas others separate these concepts very clearly. But all societies know what shame is when they see it.
We considered this work to be a preliminary exploration that contributes to open new windows into the search for the evolution of emotions. The study of shame and guilt offers a good access to study the interaction between biological and cultural evolution. Few cognitive features are so related to our social instinct as shame, thus, it is astonishing that we know so little about shame. More extensive interdisciplinary analyses including linguistic studies, finer anthropological synthesis of the literature, neuroethology and other disciplines, should help improve our insight into the cognition behind emotions and its evolution. for Yanomami (31) (ver archivo en pdf y word)
